Major depressive disorder often begins in adolescence, is chronic and recurrent, and heightens an individual's risk for major depressive disorder in adulthood. Treatment-resistant depression is a problem for a significant minority of adolescents. Few studies have examined treatments for treatment-resistant depression among adolescents, and even fewer have examined the use of cognitive-behavioral therapy as a monotherapy or in combination with pharmacological treatments. Mental health professionals have a strong interest in understanding what treatments are appropriate for adolescents who are treatment resistant. Preliminary evidence from current published trials indicates that the use of cognitive-behavioral therapy in combination with antidepressant medication yields the best outcome for treatment-resistant depression in adolescents. Secondary analyses also suggest that the utility of cognitive behavioral therapy can be increased by ensuring adolescents receive a therapeutic dose of treatment sessions (more than nine sessions) and the inclusion of two treatment components: social skills and problem solving training. Guidelines for clinicians as well as areas for future research are discussed.
Introduction
Depression is one of the most frequently occurring psychological disorders and it is often referred to as the "common cold" of psychopathology. 1 Research demonstrates that between 5%-25% of the general population will experience depression in their lifetime, and up to 15% of severely depressed individuals will go on to commit suicide. 2 The World Health Organization reports that depression is currently the number one cause of disability among industrialized countries, and is the third most burdensome disease in terms of disability and mortality, second only to heart and cerebrovascular disease.
treatments for adolescent depression include medication management, cognitive-behavior therapy (CBT), and interpersonal therapy (IPT). 8 However, despite these efforts towards treating adolescent depression, approximately 40% of adolescents will fail to adequately respond to treatment and only one-third will enter remission. 9 Although treatmentresistant depression (TRD) is not a diagnostic category defined in the Diagnostic and Statistical Manual of Mental Disorders, depressive symptoms that are resistant to treatment are a serious concern for many depressed youth. Predictors of treatment failure include more chronic depression, older age, suicidality, comorbid conditions including anxiety, higher rates of hopelessness, and functional impairment. 9 TRD typically refers to a lack of adequate response after an appropriate dose of evidence-based treatment for MDD.
What constitutes an "adequate response" and an "appropriate dose" has been a source of significant contention in the field of psychiatry and psychology. While some researchers define inadequate response as patients who report minimal or no improvement with a course of antidepressants at the highest dose tolerated for a minimum of 6 weeks, other researchers argue that complete remission should be the goal of treatment in order for patients to return to their level of functioning prior to illness. 11, 12 Most clinicians and researchers now def ine an adequate response as a "50% reduction in depressive symptoms or a global rating of 'much' or 'very much' improved during an adequate treatment course." 13 An adequate pharmacologic treatment consists of 8-12 weeks of medication management, with at least 4 weeks of fluoxetine (20 mg) or a medication equivalent. 13, 14 Dose increases are recommended for an additional 4 weeks if the patient has not responded to the 4-week dose of 20 mg of fluoxetine or its equivalent. 13 Typically, an adequate course of CBT is defined as 8-16 sessions; however, dosing is more varied in CBT as psychotherapy effectiveness depends in part on the skill of the clinician, the specific type of treatment being used, and the developmental age of the child. 13 Patient adherence should be assessed in both treatment modalities (drug metabolite levels for pharmacotherapy and the patient's understanding of psychotherapy concepts), as well as clinician fidelity to the evidence-based psychotherapy treatment.
To date, few studies have examined psychosocial and pharmacological treatments for TRD among adolescents. In light of the serious implications of depressive symptoms, understanding what treatments might be most effective for adolescents with TRD is an area of research that can yield significant practical benefit. A better understanding of treatments that are the most effective for adolescents with TRD is needed, as poorly treated depressive symptoms result in disrupted functioning and increased suicidality. 15 Increasing the understanding of treatments for adolescent TRD may lead to improved clinical outcomes for this population. As a preliminary step in addressing such concerns, a review was completed examining the findings of how CBT can be used to treat resistant depression. First, an overview of depressive disorders in adolescents is discussed as well as the challenges associated with ongoing depression in youth. Next, a review of current pharmacotherapy options and the present evidencebased guidelines for medication management is discussed. Then, cognitive theories of adolescent depression and the available research literature examining CBT for TRD among adolescents is presented. Conclusions regarding how the current empirical literature informs our knowledge of adolescent depressive psychopathology are presented as well as directions for future research.
Depressive disorders in youth
Prevalence rates for depression increase with age and rates dramatically increase through late adolescence. 16, 17 Among preschool children in the general population, depressive disorders are relatively uncommon and most typically associated with significant abuse or neglect. 18 It is estimated that prevalence rates for major depression for primary school-age children range from 0.4%-1.85%. 19 Among high school students prevalence rates range from 2.9% to as high as 8%. 20, 21 In addition to these findings, a large percentage of youth report symptoms of dysphoria and low self-esteem, which may be precursors to the development of a major depressive episode. 16 Several factors appear to consistently predict the duration of a depressive episode for youth. One consistent factor is gender, with more female adolescents and adults experiencing more severe and prolonged episodes of depressive disorder. 22, 23 Prior to adolescence, rates of depression are fairly equivalent in girls and boys, with some evidence suggesting a higher risk among boys. [24] [25] [26] The emergence of a gender difference may begin prior to puberty, and by early to mid-adolescence, the rate of depressive symptoms rises dramatically in girls with females being two to three times more likely to experience depression than boys. 27, 28 A second consistent risk factor is the disease severity at initial diagnosis, with more severe episodes at initial diagnosis predicting worse prognosis. The course of depressive disorders in youth is typically reported to be between 32 and 36 weeks, with recovery not occurring until the 24th to the 36th week. 28, 29 Depressive disorders have serious consequences for youth. 30 Depression results in disruptions in academic, social, and familial functioning for adolescents. Even after submit your manuscript | www.dovepress.com Dovepress Dovepress symptoms are in remission, episodes tend to recurr and interfere with an adolescent's ability to function both at home and at school and meet developmentally appropriate expectations. 30, 31 Longitudinal studies have demonstrated that youth who have experienced one depressive episode are 54% more likely to have another episode within 3 years and 72% more likely to experience another episode over a 5-year period. 31 Depression is the most significant predictor of adolescent suicidal behavior, and adolescent suicide remains a significant public health problem throughout the world. 32 Research suggests that, globally, up to 100,000 adolescents (ages 15-24 years) commit suicide each year. 33 In the United States among individuals aged 10-24 years, suicide is the third leading cause of death, second only to accidents and homicide. 33 In 2002, approximately 4000 adolescents aged 15-24 years commit suicide each year, with an overall prevalence rate of eleven per 100,000. 33 Among 45,806 high school students aged 15-16 years in 17 European countries, the median prevalence rate of suicide attempts was 10.5%. 34 Suicidal thoughts and suicidal ideation are precursors to suicidal attempts, and the median frequency of any self-harm thoughts (at least five times) in a recent study was 7.4% (range 2.1%-15.3%). 34 Suicidal behavior is highly correlated with substance use, violent aggression, and depressive symptoms.
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Methodology for literature review
For the present review, studies were identified combining the terms "antidepressants," "treatment resistant," "major depression," "adolescence," "selective serotonin reuptake inhibitor (SSRI)," and "adolescent suicide" through Academic Search Premier and PubMed. Articles were selected if they examined pharmacological or CBT for resistant depression in pediatric samples. Studies that examined other forms of psychotherapy (ie, psychodynamic, supportive therapy) were excluded, as were treatment studies conducted in adult populations. Studies were limited to English language publications, age range 0-18 years, and further limited to clinical trials, randomized controlled trials, meta-analyses, review articles, and practice guidelines. For the medication management section of this review, 58 articles were identified. Of these 58 articles retrieved, each was reviewed to determine if it included unipolar MDD, treatment resistance, and included an adolescent patient population. For the cognitive behavioral review component of this article, 96 articles were initially identified through Academic Search Premier. Each of these papers was reviewed for its relevance to the topic of CBT of adolescent depression. Eight additional articles were reviewed that cover more general aspects of CBT treatment for adolescent depression (ie, evidence-based treatments for child/adolescent depression, CBT for adolescent depression) that were not initially captured in the original search.
Medication management for adolescent TRD
Recent data from the National Health and Nutrition Examination Surveys, looking at antidepressant use among Americans from 2005 to 2008 demonstrated that 11% of Americans aged 12 years and older are taking antidepressant medications, and one-third of individuals aged 12 years and older with severe depressive symptoms are currently taking antidepressant medications. 36 While these data combined both children, adolescents, and adults, it is clear that a significant percentage of Americans across all ages are using antidepressants. The current guidelines for the treatment of uncomplicated pediatric MDD recommend an 8 to 12-week course of an SSRI, counseling, or both as the initial interventions of choice. 37 Several controlled trials have documented the efficacy of specific pharmacological treatments for depressed adolescents including fluoxetine (Prozac ® ), paroxetine (Paxil ® ), sertraline (Zoloft ® ), and escitalopram (Lexapro   ®   ) . [38] [39] [40] [41] Despite empirical efficacy, the Food and Drug Administration has currently only provided approval for the use of fluoxetine for child and adolescent depression and escitalopram is approved only for MDD in adolescents. 8, 9 Additionally, in 2004 the Food and Drug Administration issued a directive for a black box warning for the use of SSRIs in children and adolescents secondary to an increased risk of suicidality. 42 Since the original ruling, much has been published both in support and refutation. [43] [44] [45] [46] Adding to the complexity of this issue is the fact that there is a high baseline risk of suicidality among adolescents with MDD and TRD, the contribution of poor control and treatment response for MDD, and a lack of adherence to treatment in approximately one-half of adolescents. [47] [48] [49] There is also only limited data examining the effects of antidepressants on the developing brain. 50 Questions regarding long-term side effects of SSRIs on brain development is an understudied area and one that requires further research. 50 The best therapy for those adolescents who fail pharmacologic treatment, however, is not well addressed in current guidelines. Similar to other conditions such as generalized anxiety disorder and posttraumatic stress disorder, where the adult literature is more well-developed, the state of the pediatric depression literature is not as robust submit your manuscript | www.dovepress.com
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and few controlled trials exist for TRD in adolescents. Most studies are small, unblinded, and vary considerably in the way in which response and remission is defined. [51] [52] [53] [54] The Treatment of SSRI-resistant Depression in Adolescents (TORDIA) trial is a notable exception. 55 The TORDIA study conducted by Brent et al describes 334 adolescent patients (aged 12-18 years; mean = 15.9, standard deviation = 1.6) recruited from six sites within the United States who had failed to respond to 8 weeks of an SSRI, with the last 4 weeks being at recommended doses (with the exception of those adolescents who were unable to tolerate higher doses). Participants were 70% female, 82% Caucasian, and had a median household income of $61,000. The authors did not specify which SSRI was used in the initial care. Patients were excluded if they had previously failed two or more trials of SSRIs or treatment with venlafaxine, were engaged in ongoing CBT, had current substance abuse, or other mental health conditions including bipolar disorder, eating disorder, autism, and others. Participants were also excluded if they were taking other medications such as stable doses of stimulants and hypnotics, antipsychotics, mood stabilizers, and non-SSRI antidepressants at study entry. However, those medications could be started at the discretion of the psychiatrist. The four treatment groups included in the study were: (1) a change in SSRI alone, (2) a change in SSRI plus CBT, (3) venlafaxine alone, and (4) venlafaxine plus CBT. Treatment duration was 12 weeks and standardized assessments of ongoing symptoms of MDD were made throughout the study period including the Children's Depression Rating Scale-Revised, Clinical Global Impression Scale, and the Children's Global Assessment Scale. In addition, the Beck Depression Inventory-II, Beck Hopelessness Scale, and Suicide Ideation QuestionnaireJunior High School Version were used to assess adolescents at baseline and every 6 weeks throughout the study. Clinical response was defined as both a Clinical Global ImpressionImprovement subscale of at least two (rated on a scale of one to seven) and a change in the Children's Depression Rating Scale-Revised score of 50% or more.
Results of the TORDIA study demonstrated that CBT in combination with medication improved clinical response (54.8%) more so than medication alone (40.5%). Combined CBT and medication was more efficacious compared to medication alone in Caucasian children, older children (aged 18-19 years), those who had been taking an SSRI prior to study entry, and those with coexisting anxiety disorder without nonsuicidal self-injury. Of the 334 participants enrolled, there were 18 suicide attempts among 17 participants, and no enrolled participants completed suicide. No differences among treatment groups existed with respect to suicidal ideation, self-injurious behavior, or suicide attempts. The authors report 78.1% (n = 261) completed the week-24 assessment, with similar proportions in each of the treatment groups. 56 The TORDIA study did not find significant differences in treatment response among the various SSRIs used nor between SSRIs and venlafaxine on depressive symptoms. However, differences in the safety and tolerability between these medications were noted. For those patients taking venlafaxine, 31.7% of adolescents reported skin problems (primarily itching and rash) compared to 16.9% in the SSRI group (95% confidence interval 11%-23%; χ 2 = 9.78; P = 0.002). Four participants in the venlafaxine group terminated their participation in this study due to cardiovascular events, compared to one participant assigned to SSRI medications. Participants in the venlafaxine group evidenced increased diastolic blood pressure (P = 0.004) and pulse (P = 0.001).
Despite the benefits of combined therapy of CBT and medication in the TORDIA study, approximately 17% of adolescents -or about one in six adolescents -remained depressed even with aggressive treatment. Follow-up studies have looked at predictors to nonresponse as well as ongoing data from the original TORDIA cohort to examine the question of why a proportion of adolescents did not improve with treatment. Asarnow et al examined adolescents from the TORDIA study who had not improved to advance the understanding of predictors and moderators of treatment response. The adolescent participants reported moderately severe and chronic depression, with 14.9% reporting suicide attempts and 58.5% presenting with clinically significant suicidal ideation. Results show that those adolescents who were nonresponders were more often patients who were more severely or chronically depressed, had higher levels of suicidal ideation, hopelessness, more severe family conflict, and histories of nonsuicidal self-injury. 15 This study also found that the CBT/combined treatment was more effective among adolescents who had increased comorbidity (ie, attention deficit hyperactivity disorder and anxiety disorders), no history of abuse, and lower self-reported hopelessness measured by the Beck Hopelessness Scale.
A second follow-up study conducted by Emslie et al followed the TORDIA cohort for an additional 12 weeks and offered open treatment to the nonresponders in the original cohort. 56 Overall, 38.9% of patients achieved remission by 24 weeks and response rate was unaffected by combined treatment or medication choice. Not surprisingly, initial clinical response predicted remission at 24 weeks submit your manuscript | www.dovepress.com Dovepress Dovepress (61.6% in responders versus 18.3% in nonresponders). Of note, those patients who went on to remit had quicker and more profound improvement in their Children's Depression Rating Scale-Revised scores such that response by 6 weeks in the original study predicted long-term success. Initial nonresponders were more likely to remit in the subsequent 12 weeks if treatment was augmented by their psychiatrists during the initial study period. Augmentation agents used were atypical antipsychotics or mood stabilizers and non-CBT therapy (ie, supportive psychotherapy) for those not assigned to CBT. However, this effect did not hold true if those interventions were begun after the initial 12-week study period, suggesting an effect, but perhaps one that takes longer to appear. The risk of relapse was unrelated to initial treatment group and occurred in 14.9%-23.3% of patients. Among those who had initially responded, 19.6% had relapsed by week 24. The best predictors of relapse were the self-and interviewer-reported rate of depression at intake.
Cognitive theories of adolescent depression and the use of CBT for adolescents TRD
CBT is considered a well-established treatment for adolescent depression. 8, 57 CBT was developed based on cognitive theories of mood disorders that have been critical in the understanding of both adult and adolescent depression. 58 Although several cognitive theories exist, they share the general hypothesis that the way in which an individual interprets, attends to, and remembers life events contribute to the likelihood they will experience depression. 3 CBT was developed to change an individual's thoughts, feelings, and behaviors that stem from dysfunctional cognitive patterns (ie, "I made a mistake and therefore I am a failure") as well as maladaptive behavioral patterns (ie, withdrawal, social isolation). CBT is a "here and now," approach that is goal oriented and designed to reduce a client's presenting symptoms. 59 Although CBT is heterogeneous and comprised of several different treatment components, common components include cognitive restructuring, behavioral activation, social skills training, and problem solving. 8 CBT for depression is an evidence-based treatment, and several studies have established the effectiveness of CBT for the treatment of adolescent depression. 8, 57 CBT can be delivered individually or in group sessions, and is typically delivered in a time-limited fashion. 60 To date, published studies reveal that CBT and IPT meet criteria for well-established treatments for adolescent depression and a multitude of controlled trials have shown that CBT and IPT are more efficacious when compared to no-treatment controls or alternative treatments (for a review of IPT for depressed adolescents, see David-Ferdon and Kaslow).
8 "Well-established" treatments refer to those where at least two well-conducted, between-group design experiments demonstrate efficacy by one of two ways: (1) superior to pill or psychological placebo or to another treatment, or (2) equivalent to an already established treatment in experiments with adequate sample sizes. 8 Within the umbrella of CBT, there are three prominent CBT approaches for youth with MDD: Adolescent Coping with Depression course (CWD-A), the Cognitive Therapy Manual from the Pittsburgh CBT trial, and the CBT manual of Treatment for Adolescents with Depression Study (TADS). [61] [62] [63] CWD-A is the only specific psychosocial protocol that currently meets criteria for a "probably efficacious" monotherapy. 8 For an intervention to be "probably efficacious," it must meet either of the following criteria: (1) two experiments must demonstrate that the invention is more effective than a no-treatment control group, or (2) the studies meet all criteria for a well-established treatment except for the requirement that treatment effects are shown by two different research teams. 8 For an intervention to be "probably efficacious," it must also be tested using a treatment manual and the researchers need to clearly define sample characteristics. 8 CWD-A is an adolescent version of a program originally designed for adults. This approach consists of sixteen 2-hour group sessions, conducted over an 8-week period. 62 The protocol consists of mood monitoring, social skills, pleasant activities, relaxation training, constructive thinking, communication skills, negotiation skills, and problem solving. Parents are actively involved in this program and are presented with sessions specifically designed to provide psychoeducation and enhance communication and problem solving with the depressed adolescent. Several studies have examined the CWD-A program, and all but one have found this program to be efficacious. 8 Although few studies have compared these different active treatments to each other, randomized controlled trials have found CBT effective at reducing depressive symptoms among adolescents. 59 Brent et al demonstrated that 12-16 weeks of individual CBT for depressed adolescents reduced depressive symptoms by 64.7% compared to systematic behavioral family therapy (37.9%) and nonspecific psychotherapy (39.4%). Participants in the CBT group recovered more rapidly based on client and rater reports. The TADS study, started in 1998, was designed to evaluate 12-week (short) and 36-week (long) efficacy of fluoxetine, CBT, fluoxetine plus CBT, and pill placebo for adolescents with MDD. 62 The CBT intervention used in this study consisted of 15 sessions over the course of 12 weeks, and the protocol used was based on CWD-A and an individual CBT intervention for depression. 62 The CBT program in TADS was a skill-based program that emphasized psychoeducation about depression, setting goals, mood monitoring, increasing pleasant activities, social problem solving, cognitive restructuring, and improving social skills. 8 Among the 439 adolescent participants, results demonstrated that the combined treatment of medication and CBT was more effective than either medication alone or pill placebo. When examining monotherapy in TADS, fluoxetine alone was superior to CBT alone, and no significant difference existed between adolescents in the CBT alone group and pill placebo group. Adolescents in the CBT group experienced significantly decreased suicidal ideation as compared to the fluoxetine group, indicating that CBT may protect adolescents against suicidal ideation.
8, 64 The TADS study was unique in that it was a multisite study and examined treatment options among a large sample of adolescents. In addition, both a limitation and strength of TADS was that the sample consisted of adolescents with a long duration of depression and episodes characterized by moderate to marked severity. 64 A second study with a similar design to TADS is the Time for a Future adolescent depression program. 65 This study examined three arms of treatment: (1) CBT alone, (2) sertraline alone, and (3) a combination treatment of CBT plus sertraline, among adolescents who met criteria for MDD, depressive disorder, or depression not otherwise specified. Unlike the findings presented by the TADS team, the Time for a Future adolescent depression program demonstrated that combined treatment was not superior to monotherapy. 8 Although participants in all three conditions improved in functioning, adolescents in the CBT alone condition demonstrated superior improvement at postintervention compared to participants in the medication arm. 8 The authors and others note caution in these findings given the relatively low dose of sertraline used in the medication condition. 65 Contrary to the TADS study, adolescent participants in Time for a Future adolescent depression program evidenced fewer depressive symptoms at intake.
As described previously, the TORDIA study is the only large controlled trial to examine the use of CBT for TRD among adolescents. The adolescents in TORDIA who received CBT in combination with either antidepressant demonstrated a 50% response rate to treatment. The main effect for CBT persisted even after controlling for baseline differences in the Beck Depression Inventory-II and comorbid psychiatry diagnoses. 55 In addition to the main effects of this study, a secondary analysis of the TORDIA results evaluated those participants who received 12 weeks of acute CBT and medication treatment to evaluate if specific treatment components are linked to depression remission among adolescents with severe depression. 61 Adolescent participants who had received more than nine CBT sessions were 2.5 times more likely to have an adequate treatment response in the TORDIA study than those participants who received nine or fewer sessions. Additionally, youth who received the social skills and problem solving modules of the CBT protocol were 2.3 and 2.6 times more likely to have a positive response to treatment. An interesting finding was that only about 50% of the adolescents in TORDIA received social skills and problem solving training modules, as these modules were typically presented in the latter part of the TORDIA treatment protocol (see Table 1 for the way this secondary analysis recategorized the TORDIA modules based on coding systems used to examine CBT manual content). Those participants who dropped out of the study early would not have received those modules presented in the latter part of treatment. 61 In fact, only 51.4% of participants received the problem solving component and 54.2% received the social skills component. Although the protocol was structured, certain modules were given to the participants based on family and adolescent characteristics (ie, substance use, nonsuicidal self-injury), such that the modules given were not randomly assigned. Such findings suggest that these two components are quite valuable in treating adolescents with TRD. Although problem solving and social skills are CBT modules used to treat a variety of child and adolescent disorders (ie, schizophrenia, autism spectrum disorders), they hold promise as especially potent modules in treating adolescent resistant depression. 61 Rates of response to the CBT component may have been even higher in the TORDIA study if more participants received adequate doses of therapy sessions and if more adolescents had received the problem solving and social skills modules.
Conclusion and directions for future research
Adolescent depression is chronic, recurrent, and results in significant academic and interpersonal impairment. 55 Clinical submit your manuscript | www.dovepress.com guidelines for treating adolescent depression recommend the use of SSRI medications, psychotherapy, or both, with the most well-studied and efficacious psychotherapy being CBT. 55 Although there is evidence that such treatments are efficacious, it is also known that approximately 40% of adolescents will not respond to treatment. To date, few studies and clinical guidelines have been published to guide clinicians in the best management of adolescents with nonresponsive depressive symptoms.
Dovepress
The present review suggests that adolescents who are CBTnaive and experience TRD are more likely to respond to the combination of CBT and a switch in antidepressant medication when compared to switching medications alone. 55 For adolescents with significant suicidal ideation, the combination of CBT plus medication management varies in its effectiveness, and this appears to depend on the level of suicidality at intake, with higher levels of suicidality resulting in decreased response to treatment. It may also be the case that as early as 6 weeks into this course of treatment, clinicians can identify patients who are not likely to remit and intervene to improve those remission rates. This suggests that the "current clinical guidelines, which recommend pursuing a given treatment strategy for at least 8-12 weeks, may need to be revisited." 66 Further study using several tiers of interventions, similar to the Sequenced Treatment Alternatives to Relieve Depression (STAR*D) study in adults with TRD is needed to better answer these questions. 67 Results from the TORDIA study suggest that clinicians consider the use of early intervention for nonresponders including augmentation with psychotherapy, addressing comorbid anxiety, substance use, and family conflict, and/or augmentation with mood stabilizers or antipsychotics. 56 The literature to date suggests the need for correct dosing of CBT sessions (more than nine sessions) as well as the benefits of including problem solving and social skills treatment modules. The duration and time point of psychotherapy appear to be critical issues in the treatment of TRD, and it is important that adolescents receive both the correct dose of therapy and intervention as early as possible to minimize impairment.
It is important to remember that in the trials described above CBT has been well controlled and administered by submit your manuscript | www.dovepress.com Dovepress Dovepress trained clinicians adhering to detailed protocols. Continued research on the effectiveness of psychotherapy interventions is needed, as well as research examining moderators of treatment. 8 What is also clear from the studies conducted thus far is that current treatments do a poor job of matching the patient to the best treatment. 32 When adolescents are not responsive, it is known that repeated trials of treatment eventually yield clinical outcome, although the yield decreases with every additional step in treatment, and a minority remain persistently treatment resistant. 32 When CBT is not effective, third wave psychotherapy approaches such as cognitive behavioral analysis system of psychotherapy (CBASP), acceptance and commitment therapy (ACT), and mindfulnessbased cognitive therapy (MBCT) may be considered as treatment alternatives.
Future research directions
Substantial benefit will be gained by clarifying the definition of what is meant by TRD and researchers utilizing a consistent definition of what constitutes an inadequate response to first-line treatment. In addition, adherence and effective dosing of medication and psychotherapy remains an issue. Among adult populations, 66% of patients with depression are noncompliant with psychotherapy and poor adherence among adolescents contributes to lack of treatment response. Careful assessment, diagnostic clarification, and examination of medical causes of mood disorders and other comorbidities that may be contributing to an adolescent's depressive symptoms are essential. Future research is also needed to examine the quality of the therapeutic alliance between the adolescent and clinician in CBT when treating TRD. The therapeutic alliance is one of several nonspecific factors in psychotherapy, and such "common" factors account for a significant portion of response to treatment across therapeutic approaches. 68 Recent meta-analyses have demonstrated that youth involvement in CBT for anxiety predicted improvements at the end of treatment compared to youth who were less engaged. 69 Improving attendance and in-session engagement is challenging with adolescents, and this is likely to be especially true among treatment-resistant adolescents who may come to treatment feeling both hopeless and frustrated with mental health professionals. 70 Future studies are needed to examine the therapeutic alliance in CBT for treatmentresistant adolescents and whether improving this relationship in therapy enhances treatment response.
The present review also suggests the importance of examining predictors and moderators of treatment response. Examination of family stressors, parental psychopathology, and ongoing stressful life events is a necessary step when working with adolescents with TRD. We know that a history of childhood trauma is associated with an increased risk of chronic depression, and several studies have found that traumatic events early in life may lead to worse treatment outcomes. 71, 72 Individual factors such as increased hopelessness and history of abuse has been linked to poorer response to CBT/combined treatment among adolescents with TRD. 15 Future research examining such moderators may allow for a more personalized and specific approach to the treatment of depressed youth. 15 
Clinical considerations
The progress made in the last few years in testing combined treatments for depressed adolescents has been significant. Although small in number, the published trials examining depression among adolescents have been large scale, multisite, and well controlled. 61 Questions remain regarding who will benefit the most from combined treatment versus monotherapy as well as the continued need to evaluate specific CBT protocols. The studies that have been conducted suggest that clinicians remain hopeful with their adolescent patients and families who have failed to respond to initial treatment. Additional interventions can lead to successful management of TRD and clinical improvement in these patients. Healthy People 2020, a national health initiative, highlights the importance of continuing to increase treatment rates for depression and expand the current treatment options for children and adolescents. 36 Future studies examining moderators of response to treatment will assist clinicians in providing empirically supported treatments for adolescents with TRD and tailor those treatments to the individual.
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